Fast responses without any steady-state errors are required for control of a sinusoidal PWM inverter. Its reference voltage waveform is not constant but sinusoidal. The output voltage is controlled to coincide with a reference waveform. However the reference varies to be a further value when the output reaches the value. So there is always a deviation between the reference and the output voltage. It is necessary to design a compensator by considering these sinusoidal variations of the reference waveform to get a good steady-state and fast transient response.
Fast responses without any steady-state errors are required for control of a sinusoidal PWM inverter. Its reference voltage waveform is not constant but sinusoidal. The output voltage is controlled to coincide with a reference waveform. However the reference varies to be a further value when the output reaches the value. So there is always a deviation between the reference and the output voltage. It is necessary to design a compensator by considering these sinusoidal variations of the reference waveform to get a good steady-state and fast transient response.
This paper proposes a sort of digital repetitive control systems for a sinusoidal PWM inverter control. It is based on the internal model principle to realize a response with no deviation for a periodic sinusoidal reference input. It has a simple numerator and a simple denominator z 2 − 2z cos ωT + 1 of a transfer function which is equal to the z function of a sinusoidal waveform of the angular frequency ω and the sample time T .
A digital control system in Fig. 1 is discussed for a single-phase sinusoidal PWM inverter. A voltage source, a filter inductor and a capacitor, a load resistance are denoted as E, L, C, R. A compensator in Fig. 2 , which has a denominator z 2 − 2z cos ωT + 1 of a transfer function equal to the z function of a sinusoidal waveform, is proposed to eliminate steady-state errors, where
are state, auxiliary and output variables, and y re f , u[i] are a reference input and an inverter input variables. Two compensator gains k1, k2 and a feedback gain f (2nd order) of the inverter are determined by a control principle.
For example, an initial output response of the designed system for a sinusoidal input y re f is shown in Fig. 3 by the the deadbeat control. The response follows the reference just in five steps which equals to the system order including an one-sample delay compensation step.
Compensator and feedback gains of the inverter are practically determined by the optimal control principle. The proposed method is investigated for actual performances and it is validated through theoretical and experimental results for linear and nonlinear loads by using a DSP system at the switching frequency of 20 kHz. The experimental results, for example, for a resistive load is shown in Fig. 4 and it validates the proposed method. Fast responses without any steady-state errors are required for control of a sinusoidal PWM inverter. Its reference voltage waveform is not constant but sinusoidal. The output voltage is controlled to coincide with a reference waveform. However the reference varies to be a further value when the output reaches the value. So there is always a deviation between the reference and the output voltages. It is necessary to design a compensator by considering these sinusoidal variations of the reference waveform to get a good steady-state and fast transient response. This paper proposes a sort of digital repetitive control systems for a sinusoidal PWM inverter control. It is based on the internal model principle to realize a response with no deviation for a periodic sinusoidal reference input. It has a simple numerator and a denominator z 2 − 2z cos ωT + 1 of a transfer function which is equal to the z function of a sinusoidal waveform of the angular frequency ω and the sample time T . Compensator and feedback gains of the inverter are determined by the optimal control principle. The proposed method is investigated for actual performances and it is validated through theoretical and experimental results for linear and nonlinear loads by using a DSP system at the switching frequency of 20 kHz.
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